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1. Introduction. - The derivation of a-decay inten-'sities has been a long-standing problem in nuclear physics. Early theories were based on the hypothesis of a pure Coulomb barrier together with a frequency factor for the internal a-wave. Lack of agreement with experiment, except for a few limited cases, has led to developments of a-decay theory along the following two lines : viz., (i) use of a more realistiç barrier than the pure Coulomb potential, for calculating penetration factor (see below) and (ii) replacement of the aforementioned classical frequency factor by an overall internal transition probabilitÿ. Bohr, Frôman and Mottelson [1] assumed this probability for an a-particle 1-wave in a deformed nucleus to be proportional to a squared Clebsch-Gordan coefficient. The effect of possible axial asymmetry [2] of deformed nuclei was taken into account by Rostovskii [3] and others. On the other hand, in the theories of Thomas [4] and Mang [5, 6] the internal transition probability is expressed as an a-reduced width, b2, derived from R-matrix theory using the overlap of shell-model wavefunctions. The sensitive dependence of this method on the choice of an arbitrary channel radius (which turns out to be less than the inner turning point) and the ambiguity of the potential parameters have been discussed [7] [8] [9] [10] .
Other effects, such as channel couplings [21a, 12] , configuration-mixing [13] , and complex energy eigenvalues [14] have also been considered. It has, however, been found that a common difficulty with these and similar other calculations is their inability to reproduce absolute decay-rates; for relative decay-rates, although the trend is reproduced, results deviate by factors varying from 2 to 10, as has been noted in the literature (see for examples, [12, 16, 17, 35] ).
From what has been said above, the question naturally arises whether one can expect a solution to these difficulties by attempting to improve only the intemal transition probability, without adequately refming the penetrability which has long been reco-gnized as the main factor goveming 0153-decay.' As mentioned in the beginning, the other approach to the problem has been to review the barrier hypothesis. From a study of the systematics of a-spectra, it was suggested [18] that the pure Coulomb barrier in a-decay is unrealistic, and should have superposed on it an appropriate a-nucleus potential due to the interaction between the nucleons of the just emitted a-particle and those of the residual nucleus, operative until the two fragments are separated beyond the range of nuclear force. This point of view is now well-known (see, for example, [19] [20] [21] ). A static a-nucleus optical potential, such as Igo's potential [24] superposed on the Coulomb barrier, was used in the formalisms developed by Rasmussen and other authors [22, 23, 37] . It was, however, soon pointed out [25] that since the particle-nucleus interaction is momentum-dependent, as has been known for a long time (see [26] ), and is now well-established from scattering experiments (see, for example, [27] [28] [29] [30] [31] [32] [35] . This method has also been applied to the alpha-spectra of the deformed even-even nuclei from U to Fm [36] . It 2. Wave équation. -In a previous paper [33] (which will be referred to as 1 below), the wave equation for the non-local barrier was obtained, with some restrictions. In this paper, a more general form of the equation is given.
The Hamiltonian of the two-body system consisting of the alpha-particle and the daughter nucleus is where y is the reduced mass of the alpha-particle, V r 2 is the Laplacian with respect to the vector r (= r, 0, lp) which is the position of the alpha-particle where the vector r ( = r, 0, ç) represents the position of the a-particle in the body fixed system of coordir nates with the same origin as for the space-fixed system of coordinates, and the vector r' (= r', 0', qJ') represents some position of the a-particle other than that given by r.
J(r, r') suggested in equation (5) is different from that in effective-mass approximations [46] , given by It may be seen from equation (5) (10) below). We have retained the terms in equation (9) up to order n = 2. It may also be noticed that for x-angular momenta 1 # 0, an additional factor
occurs. Therefore, it would be convenient if we denote the spherically symmetric non-local part of the barrier by the symbol vl(n) (instead of Vl in equation (3)), and referring to equation (9) we have :
where the purely non-local part Equation (9) can now be written as :
The terms g(1) and g (2) (6) .
It is to be noted that the values of Ri for a static and for a non-local barrier are considerably different in rare-earth alpha-spectra due to somewhat larger a-energy differences than in heavy nuclei. So, unlike the case of heavy nuclei, here we have to take appro- (*) Numbers in braces in columns (4), (7) and (8) (°) Chu et al. [11] , (6) Golovkov et al. [49] , e) Bingham et al. [42] , (d) Ref. [38] , (e) Macfarlane et al. [39] , (f ) Baronovskii et al. [15] .
priate values of Ri in the two cases. The calculated values of penetrability ratios for non-local barriers and the measured value of Âl/Â,, are given respectively in columns (7) and (8) 149m .
'
The decay scheme for this case is shown in figure 1 . The presence of isomerism in this case was suggested by Macfarlane [39] to be due to the 65th proton being in the hl 1,2 orbital. That this high-spin state is depressed below d3/2 and Sl/2 in the usual sequence in shell model, has also been suggested by Brussard et al. [40] . On the other hand, the ground-state spin of the product 14'Eu has been measured by Ekstroem et al. [41] to be dS/2 +. This means that the g7/2 level is depressed below 5/2 +. Whether the isomeric state h11/2 -in 165Tbm decays to the ground-state dS/2 + or to the next higher level, was considered by Bingham et al. [42] .
From a consideration of E3 life-times, it is found that if isomeric transition occurs to the next 330.1 keV level, the life-time turns out to be 0.1 s, whereas the total half-life is 4.2 min. Hence, the isomeric transition is now accepted as leading to the ds/2+ ground-, state of 14 s Eu. This gives an a-angular momentum 1 = 3 which is quite consistent with our result, viz., the non-local penetrability ratio comes within 15 % of the observed relative intensity, giving ô2/ô2 ;:t 0.9, where the value for static potential (putting nonlocality range b = 0 in equation (13) 
